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DETAILED ACTION 

This Office action is in response to applicant's amendment received on 25 April 

2005. 

Response to Arguments 

1 . Applicant's arguments, see paragraph bridging pages 5 and 6, received 25 April 
2005, with respect to the rejections of claims 1-15, under 35 USC 102(b) and under 35 
USC 102(e), have been fully considered and are persuasive. Therefore, the rejection 
has been withdrawn. However, upon further consideration, new grounds of rejection 
are made in view of Friend et al. (WO 99/54936 A1) as indicated below. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 
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3. Claims 1-3, 5-14 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Friend et al. (WO 99/54936 A1 ). 

Referring to Figs. 13-18 and page 20, second full paragraph, Friend et al. 
disclose various thin film transistor structures with the following features: 

• A transistor active region (53) in contact with a gate insulator layer (54); 

• A gate electrode (56) in contact with the gate insulator layer (54); 

• A source electrode (52) and a drain electrode (51 ) both in contact with the 
transistor active region (53); 

• The transistor active region (53) is a semiconductor layer of a conjugated 
polymer and, more specifically, can be regioregular poly-hexylthiophene (P3HT) 
(also see page 1, second paragraph and the paragraph bridging pages 10-11); 

• Solvents in which P3HT tend to self-organize as aggregates can be used to 
improve the ordering of the as-formed P3HT layer (also see paragraph bridging 
pages 12 and 13); 

• Chloroform can be used as a solvent to encourage the formation of P3HT 
aggregates and the resulting solution can be spin coated at room temperature 
onto a substrate to deposit a layer of P3HT with a final thickness of 500 
angstroms (i.e. 50 nm) (also see paragraph bridging pages 12 and 13, and 
paragraph bridging pages 18 and 19); 

• The source and drain electrodes can have a thickness that ranges from 500 to 
1000 angstroms (i.e. 50 to 100 nm) (also see page 13, second full paragraph); 



Application/Control Number: 10/720,597 Page 4 

Art Unit: 2813 

• The gate insulator layer can be an inorganic material (e.g. silicon dioxide) or an 
organic polymer (e.g. PMMA) (also see page 11, first full paragraph and 
paragraph bridging pages 16 and 17); and 

• The transistors have mobilities that range from 0.05 to 0.1 cm 2 A/s and bulk 
conductivities that are less than 10" 8 S/cm (also see page 15, first full paragraph); 

• The transistors have ON-OFF ratios of 1 0 6 to 1 0 8 

These are all of the structural limitations set forth in claims 1-3, 6-14 of the 
applicant's invention. Regarding the capable of gelling limitation of claim 1 , this is 
property limitation that is presumed to be inherent to the field effect transistor of Friend 
et al. because its structure is substantially identical to the applicant's structure as 
claimed in claims 1-3, 5-14. Per MPEP section 21 12.01, a prima facie case of 
anticipation has been established and the burden shifts to the applicant to show that the 
structures are not identical. Regarding the aggregate size limitation of claim 5, this is a 
product-by-process limitation that is directed to the method of production, itself, and 
does not appear to be structurally distinguishable from the prior art of Friend et al. Per 
MPEP section 21 13, the burden shifts to the applicant to show an unobvious difference 
between their product as claimed in claim 5 and the field effect transistor of Friend et al. 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 



5. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Friend et 
al. (WO 99/54936 A1) as applied to claim 1 above, and further in view of Tsumura et al. 
(US 5,500,537 - reference cited in prior Office action mailed to applicant on 21 January 
2005). 

As shown above, Friend et al. anticipate claim 1 of the applicant's invention. 
However, Friend et al. lack the further limitation to claim 1 as set forth in claim 4, which 
is a self-organizable polymer that includes two polymers. Tsumura et al. teach a field 
effect transistor with an organic semiconductor layer (8 in Fig. 4) that can be a tt- 
conjugated block copolymer of at least two types of monomers, including polythiophene 
(see column 7, line 36 to column 8, line 30). 

Therefore it would have been obvious to a person of ordinary skill in the art at the 
time the invention was made to combine the teachings of Friend et al. and Tsumura et 
al. in order to substitute a TT-conjugated block copolymer, as taught by Tsumura et al., 
for the P3HT layer of Friend et al. Tsumura et al. recognize that the use of a TT- 
conjugated block copolymer has the advantage of a greatly increased source-drain 
current without increased leakage (see column 10, lines 29-45). 

6. Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over Friend et 
al. (WO 99/54936 A1) as applied to claim 1 above, and further in view of Ong et al. (US 
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6,770,904 B2 - reference cited in prior Office action mailed to applicant on 21 January 
2005). 

The applied reference of Ong et al. (US 6,770,904 B2) has common inventors 
with the instant application. Based upon the earlier effective U.S. filing date of the 
reference, it constitutes prior art only under 35 U.S.C. 102(e). This rejection under 35 
U.S.C. 1 03(a) might be overcome by: (1 ) a showing under 37 CFR 1 .1 32 that any 
invention disclosed but not claimed in the reference was derived from the inventor of 
this application and is thus not an invention "by another"; (2) a showing of a date of 
invention for the claimed subject matter of the application which corresponds to subject 
matter disclosed but not claimed in the reference, prior to the effective U.S. filing date of 
the reference under 37 CFR 1.131; or (3) an oath or declaration under 37 CFR 1.130 
stating that the application and reference are currently owned by the same party and 
that the inventor named in the application is the prior inventor under 35 U.S.C. 104, 
together with a terminal disclaimer in accordance with 37 CFR 1 .321(c). For 
applications filed on or after November 29, 1999, this rejection might also be overcome 
by showing that the subject matter of the reference and the claimed invention were, at 
the time the invention was made, owned by the same person or subject to an obligation 
of assignment to the same person. See MPEP § 706.02(l)(1) and § 706.02(l)(2). 

As shown above, Friend et al. anticipate claim 1 of the applicant's invention. 
However, Friend et al. lack the further limitation to claim 1 as set forth in claim 15, which 
is a self-organizable polythiophene selected from the group as set forth in claim 15 and 
where n ranges from about 5 to about 5000. Ong et al. (US 6,770,904 B2) teach a field 
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effect transistor with a polythiophene semiconductor layer (12 in Fig. 1 ) that can be 
formula (ll-c) (see the top of column 5), which is the same as formula (9) from 
applicant's claim 15, and where n can range from 50 to about 3000 (also see column 
16, lines 35-38). 

Therefore it would have been obvious to a person of ordinary skill in the art at the 
time the invention was made to combine the teachings of Friend et al. and Ong et al. 
(US 6,770,904 B2) in order to substitute the polythiophene formula (ll-c) of Ong et al. 
(US 6,770,904 B2) for the P3HT layer of Friend et al. Ong et al. (US 6,770,904 B2) 
recognize that their various polythiophene formulations, including formula (ll-c), have 
improved stability in ambient conditions (see column 7, lines 4-8). 

Conclusion 

7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Stephen W. Smoot whose telephone number is 571- 
272-1698. The examiner can normally be reached on M-F (8:00 am to 4:30 pm). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Carl Whitehead, Jr. can be reached on 571-272-1702. The fax phone 
number for the organization where this application or proceeding is assigned is 703- 
872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-21 7-91 97 (toll-free). 
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